This paper describes an algorithm for the factoriza-
tion of multivariate polynomials with coefficients in a finite field that is polynomial-time in the degrees of the polynomial to be factored. The algorithm makes use of a new basis reduction algorithm for lattices over ~F. q
Introduction.
We present an algorithm for the factorization of multivariate polynomials with coefficients in a finite field. Let f be a polynomial in ~[Xl,X2,°.. ,X t] of degree n i in Xi, where % denotes a finite field containing q elements, for some prime m power q = p . To factor f, our algorithm needs a number of arithmetic operations in IF that is qt hounded by a polynomial function of ~i=l ni and pm.
If the number of variables t equals two, then our algorithm is similar to the polynomial-time algorithm for the factorization of polynomials in one variable with rational coefficients [4] . An outline of the algorithm to factor f c~[X,Y] is as follows. . We prove that h 0 is, in a certain sense, the shortest element in this lattice, and
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Other recent publications on this subject are [2] and [3] . For two variables the algorithm from [2] is similar to ours; it only differs in the determination of short vectors in a lattice over ~ [Y] . q Also the generalization to more than two variables is distinct from ours. Another approach is given in [3] ; this algorithm, however, is polynomial-time only if the number of variables is fixed.
A detailed description of the results presented here can be found in [5] , which is available from the Mathematisch Centrum, Amsterdam. here we can do even better:
To find a shortest vector in L it therefore suffices to determine a reduced basis for L. Ibk+ll.
We are now in the situation as described in (1.6), (1.7), (1.8), and (1.9), and we proceed with the algorithm from there. This finishes the description of Algorithm (1.5).
(1.12) Proposition. Algorithm (1. We show how the basis reduction al~orithm from the previous section can be used to formulate a polynomial-time algorithm to factor f. We denote by f and 6yf the degrees of f in X and Y X respectively.
An outline of the algorithm is as follows. 
Finally we prove h 0 ).
that is the shortest non-zero element in L, so that h 0 can be found using the algorithm from Section i.
Regarding the resultant of f and its derivative f' with respect to X, it is straightforward to verify that a suitable s E~ can be found if> 6yf(26xf-l).
We will not go into the details of the algorithm in the case that s cannot be found;
it suffices to say here that we consider in that A sharper result than (2.1) can be obtained using the methods from [4] . That approach leads to the following theorem (see [5] 
D
As a result we get an algorithm to factor f that is polynomial-time in the degrees of f and in the characteristic of the finite field.
A similar but simpler approach that makes use of Theorem (2.2) leads to the following theorem (see [5] ). 
